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DETAILED ACTION 
Notice to Applicant 

1 . Applicant's Amendment and Response to the Office Action mailed on March 23, 
2007 has been entered and made of record. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on June 5, 2007 was filed 
before the first action on the merits. The submission is in compliance with the 
provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Response to Amendment 

3. In view of applicant's amendments and arguments filed on May 30, 2007, the 
rejections of claims 1-7 and 10-11 under 35 U.S.C. 103(a) as stated in the indicated 
Office Action have been withdrawn. Applicant's arguments have been rendered moot in 
view of the new or modified ground of rejection given below. 

4. The indicated allowability of claims 8-9 and 12-15 is withdrawn in view of the 
newly discovered references to US Application No. 10/517818 and Case Law/Legal 
Precedent. Rejections based on the newly cited references follow. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Shakuda (US Pub. 2002/0125492) in view of Tanizawa (US Pat. 6657234). 

Referring to figures 1(a)-6 and related text, Shakuda discloses [Re claims 1 and 
7] a method for fabricating a nitride semiconductor, the method comprising the step of: 
(a) growing a GaN-based buffer layer (23, 24) formed on a substrate 21; and (b) 
growing a GaN-based single crystalline layer 25 (page 2, paragraph 27; page 3, 
paragraph 39) on the grown GaN-based buffer layer (see fig. 1(b)), but Shakuda fails to 
disclose expressly wherein the GaN-based buffer layer formed in any one selected from 
a group consisting of a three layered structure Alyln x Gai.(x + y)N/lnxGai-xN/GaN where 0 < 
x < 1 and 0 < y < 1 , and a superlattice structure of InxGavxN/GaN where 0 < x < 1 . 

Referring to figures 1-2 and related text, Tanizawa discloses a buffer superlattice 
layer of ln 2 Gai_ z N/GaN (col. 3, lines 56-65). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a buffer superlattice layer, as taught by Tanizawa, because it would 
have been to support good crystal growth and better transitions among layers of a 
device, thereby improving device performance. 
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6. Claims 2-3 and 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shakuda in view of Tanizawa as applied to claim 1 above, and further in view of 
Kano et al. (US Pub. 2001/0035531; hereinafter "Kano"). 

7. [Re claims 2 and 10] The combined teaching of Shakuda and Tanizawa fails to 
disclose expressly wherein the step (b) comprises the step of: growing an indium-doped 
GaN layer; growing an undoped GaN layer on the indium-doped GaN layer; and 
growing a silicon-doped n-GaN layer on the undoped GaN layer. 

Referring to figures 1-11 and related text, Kano discloses an InGaN/AIGaN layer 
50; an undoped GaN layer 6 (page 6, paragraph 87) formed on the InGaN/AIGaN layer; 
and a silicon-doped n-GaN layer 7 (page 7, paragraph 97, Table 2) formed on the 
undoped GaN layer. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use doped and undoped layers before n-GaN layer, as taught by Kano, 
because it would have been to reduce lattice defects and to improve crystallinity (Kano, 
page 3, paragraph 42). 

8. [Re claims 3 and 11] The combined teaching of Shakuda and Tanizawa fails to 
disclose expressly wherein the step (b) comprises the step of: growing an undoped GaN 
layer; growing an indium-doped GaN layer on the undoped GaN layer; and growing a 
silicon-doped n-GaN layer on the indium-doped GaN layer. 

Referring to figures 1-11 and related text, Kano discloses an undoped GaN layer 
3; an InGaN/AIGaN layer 30 formed on the undoped GaN layer; and a silicon-doped n- 
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GaN layer 7 (page 7, paragraph 97, Table 2) formed on the indium-doped GaN layer. 
The motivation stated in claims 2 and 10 also applies. 

9. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doverspike et al. (US Pat. 6459100; hereinafter "Doverspike") in view of Tanizawa. 

10. Referring to figure 1 and related text, Doverspike discloses [Re claim 4] a nitride 
semiconductor light emitting device comprising: a substrate 11; a GaN-based buffer 
layer 13 formed on the substrate; a first electrode layer of an n-GaN layer 20 formed on 
the GaN-based buffer layer, the silicon-doped n-GaN layer (col. 5, lines 50-55) is first 
electrode layer as disclosed in the specification; an activation layer 12 formed on the 
first electrode layer; and a second electrode layer of a p-GaN layer 23 formed on the 
activation layer, the Mg-doped p-GaN layer (col. 5, lines 55-65) is second electrode 
layer as disclosed in the specification. However, Doverspike fails to disclose expressly 
wherein the GaN-based buffer layer formed on the substrate in any one selected from a 
group consisting of a three layered structure Al y lnxGai-(x+y)N/ln x Gai-xN/GaN where 0 < x 
< 1 and 0 < y < 1 , and a superlattice structure of ln x Gai- x N/GaN where 0 < x < t. 

Referring to figures 1-2 and related text, Tanizawa discloses a buffer superlattice 
layer of ln 2 Gai- 2 N/GaN (col. 3, lines 56-65). The motivation stated in claims 1 and 7 
also applies. 

1 1 . Doverspike discloses [Re claim 5] wherein further comprising: an Indium-doped 
GaN layer 12 formed on the GaN-based buffer layer; and an undoped GaN layer 15 
formed on the Indium-doped GaN layer (see fig. 1). 
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12. Doverspike discloses [Re claim 6] wherein further comprising: an undoped GaN 
layer 14 formed on the GaN-based buffer layer; and an Indium-doped GaN layer 12 
formed on the undoped GaN layer (see fig. 1). 

13. Claims 16 and 18 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shakuda and Tanizawa as applied to claim 1 above, and further in view of Case 
Law/Legal Precedent. 

14. Referring to figures 1(a)-6 and related text, Shakuda discloses [Re claims 16 and 
18] a method for fabricating a nitride semiconductor, the method comprising the step of: 
(a) growing a GaN-based buffer layer (23, 24) formed on a substrate 21 ; and (b) 
growing a GaN-based single crystalline layer 25 (page 2, paragraph 27; page 3, 
paragraph 39) on the grown GaN-based buffer layer (see fig. 1(b)), but Shakuda fails to 
disclose expressly wherein the GaN-based buffer layer formed in any one selected from 
a group consisting of a three layered structure Al y ln x Gai.( X+ y)N/ln x Gai-xN/GaN where 0 < 
x < 1 and 0 £ y < 1 , a two-layered structure InxGa^xN/GaN where 0 < x < 1 , and a 
superlattice structure of ln x Gai. x N/GaN where 0 < x < 1, wherein the GaN-based buffer 
layer has a thickness of 50-800 A. 

Referring to figures 1-2 and related text, Tanizawa discloses a buffer superlattice 
layer of ln z Gai. 2 N/GaN (col. 3, lines 56-65). The motivation stated in claims 1 and 7 
also applies. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention because it is a matter of determining optimum process conditions by routine 
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experimentation with a limited number of species of result effective variables. These 
claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range (see MPEP 2144.05; In re Alter, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); Peterson, 315 F.3d at 1330, 65 
USPQ2d at 1382; In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969)). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a certain buffer thickness, because it would have been to minimize 
and relax the lattice mismatch without crystal defects. 

15. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doverspike and Tanizawa as applied to claim 4 above, and further in view of Case 
Law/Legal Precedent. 

16. Referring to figure 1 and related text, Doverspike discloses [Re claim 17] a nitride 
semiconductor light emitting device comprising: a substrate 11; a GaN-based buffer 
layer 13 formed on the substrate; a first electrode layer of an n-GaN layer 20 formed on 
the GaN-based buffer layer, the silicon-doped n-GaN layer (col. 5, lines 50-55) is first 
electrode layer as disclosed in the specification; an activation layer 12 formed on the 
first electrode layer; and a second electrode layer of a p-GaN layer 23 formed on the 
activation layer, the Mg-doped p-GaN layer (col. 5, lines 55-65) is second electrode 
layer as disclosed in the specification. However, Doverspike fails to disclose expressly 
wherein the GaN-based buffer layer formed on the substrate in any one selected from a 
group consisting of a three layered structure Alyln x Gai.( X+ y)N/ln x Gai. x N/GaN where 0 < x 
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< 1 and 0 < y < 1 , a two-layered structure ln x Gai. x N/GaN where 0 < x < 1 , and a 
superlattice structure of ln x Gai. x N/GaN where 0 < x < 1 , wherein The GaN-based buffer 
layer has a thickness of 50-800 A. 

Referring to figures 1-2 and related text, Tanizawa discloses a buffer superlattice 
layer of ln z Gai. z N/GaN (col. 3, lines 56-65). The motivation stated in claims 1 and 7 
also applies. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention because it is a matter of determining optimum process conditions by routine 
experimentation with a limited number of species of result effective variables. These 
claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range (see MPEP 2144.05; In re Aller, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); Peterson, 315 F.3d at 1330, 65 
USPQ2d at 1382; In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969)). The 
motivation stated in claim 16 also applies. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

17. Claims 1 and 4-6 rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1, 3 and 15-16 of U.S. Patent No. 
7193236 (hereinafter "Pat-236"). Although the conflicting claims are not identical, they 
are not patentably distinct from each other. 

18. Pat-236 discloses [Re claim 1] a nitride semiconductor comprising: a substrate 
(see claim 1); a GaN-based buffer layer formed on the substrate in any one selected 
from a group consisting of a three layered structure Al y ln x Gai.( X+ y)N/ln x Gai. x N/GaN 
where 0 < x < 1 and 0 < y < 1 , and a superlattice structure of InxGancN/GaN where 0 < x 
^ 1 (see claim 3); and a GaN-based single crystalline layer on the grown GaN-based 
buffer layer (see claim 1). 

19. Pat-236 discloses [Re claim 4] a nitride semiconductor light emitting device 
comprising: a substrate (see claim 15); a GaN-based buffer layer formed on the 
substrate in any one selected from a group consisting of a three layered structure 
Alyln x Gai-( X+y )N/ln x Gai. x N/GaN where 0 < x £ 1 and 0 £ y < 1 , and a superlattice 
structure of ln x Gai. x N/GaN where 0 < x £ 1 (see claim 16); a first electrode layer of an n- 
GaN layer formed on the GaN-based buffer layer (see claim 15); an activation layer 
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formed on the first electrode layer (see claim 15); and a second electrode layer of a p- 
GaN layer formed on the activation layer (see claim 15). 

20. Pat-236 discloses [Re claim 5] wherein further comprising: an Indium-doped GaN 
layer formed on the GaN-based buffer layer (see claim 15); and an undoped GaN layer 
formed on the Indium-doped GaN layer (see claim 15). 

21 . Pat-236 discloses [Re claim 6] wherein further comprising: an undoped GaN 
layer formed on the GaN-based buffer layer (see claim 15); and an Indium-doped GaN 
layer formed on the undoped GaN layer (see claim 1 5). 

22. Claims 7, 8, 12, 14 and 16-18 provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 35 
and 37-39 of copending Application No. 10/517818 (hereinafter "AP-818"). Although the 
conflicting claims are not identical, they are not patentably distinct from each other. 

23. AP-81 8 discloses [Re claim 7] a method for fabricating a nitride semiconductor, 
the method comprising the step of: (a) growing a GaN-based buffer layer formed on a 
substrate (see claim 35) in any one selected from a group consisting of a three layered 
structure Al y ln x Gai- (x+ y)N/ln x Gai. x N/GaN where 0 < x < 1 and 0 £ y £ 1, and a 
superlattice structure of ln x Gai. x N/GaN where 0 < x < 1 (see claim 37); and (b) growing 
a GaN-based single crystalline layer on the grown GaN-based buffer layer (see claim 
35). 

24. AP-818 discloses [Re claims 8, 12, 16 and 18] a method for fabricating a nitride 
semiconductor, the method comprising the step of: (a) growing a GaN-based buffer 
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layer formed on a substrate (see claim 35) in any one selected from a group consisting 
of a three layered structure Al y ln x Gai.( X+y )N/ln x Gai- x N/GaN where 0 < x < 1 and 0 < y < 
1, a two-layered structure InxGa^N/GaN where 0 < x < 1, and a superlattice structure of 
ln x Gai- x N/GaN where 0 < x £ 1 (see claim 37); and (b) growing a GaN-based single 
crystalline layer on the grown GaN-based buffer layer (see claim 35), wherein the GaN- 
based buffer layer is grown in an MOCVD equipment at a temperature of 500-800°C 
and in a thickness of 50-800 A by introducing sources of TMGa, TMIn and TMAI and a 
gas of NH 3 at the same time while supplying carrier gases of H 2 and N 2 (see claim 39). 
25. AP-818 discloses [Re claims 14 and 17] a nitride semiconductor light emitting 
device comprising: a substrate (see claim 35); a GaN-based buffer layer formed on the 
substrate in any one selected from a group consisting of a three layered structure 
AlylnxGaL^+yjN/hxGai.xN/GaN where 0 < x < 1 and 0 < y < 1, a two-layered structure 
ln x Gai. x N/GaN where 0 < x < 1, and a superlattice structure of ln x Gai. x N/GaN where 0 < 
x < 1 (see claim 37); a first electrode layer (see claim 35) of an n-GaN layer formed on 
the GaN-based buffer layer (see claim 38); an activation layer formed on the first 
electrode layer (see claim 35); and a second electrode layer (see claim 35) of a p-GaN 
layer formed on the activation layer (see claim 38), wherein the GaN-based buffer layer 
is grown in an MOCVD equipment at a temperature of 500-800°C and in a thickness of 
50-800 A by introducing sources of TMGa, TMIn and TMAI and a gas of NH 3 at the 
same time while supplying carrier gases of H 2 and N 2 (see claim 39). 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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26. Claims 9, 13 and 15 provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 35 and 37-39 of 
copending Application No. 10/517818 (hereinafter "AP-818") in view of Case Law/Legal 
Precedent. 

27. [Re claims 9, 13 and 15] AP-818 fails to disclose expressly wherein the GaN- 
based buffer layer is grown under a condition that flow of the sources of TMGa, TMIn 
and TMAI is 5-300 pmol/min and growing pressure is 100-700 torr. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention because it is a matter of determining optimum process conditions by routine 
experimentation with a limited number of species of result effective variables. These 
claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range (see MPEP 2144.05; In re Alter, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); Peterson, 315 F.3d at 1330, 65 
USPQ2d at 1382; In re Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969)). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a certain flow rate and pressure of sources, because it would have 
been to produce a buffer layer with good growth efficiency relative to the material supply 
amount. 

This is a provisional obviousness-type double patenting rejection. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cheung Lee whose telephone number is 571-272-5977. 
The examiner can normally be reached on Monday through Friday from 8:30AM to 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
. Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Cheung Lee 




August 19, 2007 



